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(54) METHOD FOR PRODUCING NERVE TRUNCAL CELL ORIGINATED FROM IRIS PIGMENT 
EPITHELIAL CELL OF MAMMAL AND NERVE STEM CELL OBTAINED BY THE METHOD, AND 
METHOD FOR PRODUCING NERVOUS SYSTEM CELL FROM THE NERVE STEM CELL AND 
NERVOUS SYSTEM CELL OBTAINED BY THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a nerve stem cell originated from the iris pigment 
epithelial cell of a mammal, by which problems such as the 
problem of immunological rejection caused by cell 
transplantation on the regeneration of central nervous 
system, an ethical problem, and an unbalance between the 
demand and supply of transplant cell source can be solved, 
and to provide the nerve stem cell obtained by the method. 
SOLUTION: The nerve stem cell is produced by selectively 
culturing an iris pigment epithelial cell isolated from the 
eyeball of the mammal by a floated coagulated mass-culturing 
method. 
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[»«] *ffil*S*S4Cc*jW SflMa^ffiK: J: 



— P3 



—PI 



— S1 



1 







— S2 



— P6 



mm zw-mmmzm-mzk.* k> mviMicmm-rzc t 
mm u*^iatt«a«*»64E»e3fehfi*»Kr z&m 

ejR±«*Mi spg t cc «fc k> mm ? n s c i * 1 1 z> 
«2Js^4 4bJ:cX5 fcia$&©^*ffflja©£jS:*r£fc. . 

[000 1] 

[0002] 

SMiRWig*#&4L/C. neurosphereffi 

{CfciJttig^fflfla^fiW* sphere (&&%) 

*?S tC-CiS«r-5 C <!: (C «fc X . Wgmfflia*»ffi^*ffl 

uatc^Mtsi^-r swuswasa©^ twimm *> ««■ s n-c 



#082 0 0 3-3 2 5 1 6 7 
2 

¥b££t\X^Z (NatureQOOl) 414. 112-117 review (X 
IK ( 1 ) ) ) . 

[0004] is. m&$®tt£ttiaf& 

•^ESiWJ)a<7)E^©j£;ffl*3tx./cJS^(C«3:. JfAS&tS 
(c«fc.5$fe£Jg|B©|B]ffi. tiattfflJB. S^MUffiRKDSS 
4«*&©T^^5>X^<t'©^< OBBB*^Di. 

[0005] -ec-c. ^n*fjR4&sffl<*a#tc**-r 

5Jlfla4*ffitt^fiat©fc«>©^ffl!S<!: btfflt^C 
<t*ipjfi& t ftfttf. SSfMi*'"Jft&4 ft 0 ±gB©Fp1II£ 
C©<fc^ft*4g»i|§^iS£©fc 
*©S«S4 LT^jWt^S*va»S«US£ LXit. 

[0006] *i^fe^±^iffflia«. 5fefi«cj£t;rttfL4 
©aiar * s4i&£t8sg ox ^z>nm<Dz> t -ox-& 

±f£!&^fe«±&tffljia©#6£iiaiEi«. ,ffiJg&^±^fflSa 
**J:Cf**«:±AlffljBl4PltlWc#e««C**-J-*. «UBt 
»48[»©IIIISB*»6»SI3*ir*J9. ±!2*0HfeSgJb£5[ 

[000 7] tlSfiSro^-ft'JOlKteliTlt. 

2>c£&%u$nxi>z. £tc. f&wj^vmmte^x 
rt»5. co^^eycBi^fewsu^x©^^. w& 

[0008] -S|S©W£3S)W-C«ft < .^S. *s«tO*l% 
S«©J»5Sft 6 Ccf6£yB©l«&S©ifflmfe*±&lffllS 

*te*wr s c i/i5^grt©^«^^{c j: o ^ ^ nt 

[0009] 0l*.tt. *«JM»(C*»I,»-Ctt. iSST©H 
©ItcJr^r. KJlffl©fg6tifcB#^-C«*^fe©©. 

©fflflSfe^±^ifflfla(*. »«fflia^<!>»{b<E*S8**-j- 

5Ci*5?S^5ia-CI,^ (Brain Res. (1995) 677: 300-31 
0(£R<2))). LfrUKDSt,, ±iZX.ffi. (2) CC 

{ctewsffljgejfLt^ia©»s*fBiia^©^fc3gmfig« 
ism^tix^i,. 

[ooio] tesimtc*si>x&. &&.m§x$>ztcit>ic 
ttmmiftiitt $smw&tmic& <^&lx^k>. mm 
&m±&mmtcts^x ^snaam^titcmmva>ti 
i\Mfo&ftitrmmfim&ux^zait&i±&m^. 
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ffcgiig-r* c £ \m$zx2bz>. 

z>. tic m^m>^<omm&fa±&mm\t. &g«c 

■gZ>CtiZmMX&2>. "f 35!SE©£C3. "SH 

[odi2] *fc. ^»±Kffliatco^T©«B>r©w 

fer?jS@^5aiS«K:«fc »)lS*-r & C £ (c«k X sphere 

igJgi&£&»iS#&tt: x t&m-t £ c £ «c J: r , of?'- 
^>H«tM«««»6tl4C tm^SnXi.^ (Scienc 
e 2000 March 17;287(5460) :2032-2036,Tropepe V 6 
ttSR ( 3 ) ) ) . 

COO 1 3] bfrL/fttffe. BJS'NOf&ffl^x./cJl 
gfc. ±163*11: (3) KfcOTB. qlWRfiS 

[o o 1 4 j *fc. aas&sLt&umt. mmwz < 

C^^S^bTt^-S (Experimental Cell Res. (1998)24 
5,245-251 C£iS? (4) ) ) . JifiS&lR (4 ) {C{i, IS 31 
#T©*1£«C «fc 9 . -7h'J ©M©iiE&feSI±&«# 

(00 15] *»W«««ffir, ±ie:£i5e (4) 

7 * h . t hflSiS) ©^*fflja©i|iS5ilg#*-nJlig£ U/c 
(nature neurosCT"ence(2001)4(12) ,1163 (;£i5E 
(5))>„ 

[0 0 16] ±EStK (5) {Cfc^rfi. HZ#5v r© 
#g-7-*-€r^TSC<t^SiiSSnfc*^ ##t«C# 40 

©tmws*»sfc«>. mmLtctsLrMfiitt, taw©* 
'mMK.w.Wimz a c t ifimm. snx ^ scoot 

[0017] 

[#si8#BS&i,«fc5£-rs!Ssi] ufrLtt&z. .tiaae 

*©i*?LS6«^«:*JWS4l^Jfflia©mgi 1 t^S^ffir 
«. $M#i^£W£T5to&©g:fflig£&S»IISttffl 50 
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ja^ffsciAs-c^fco,, jbi53time (5) r«. 

[0018] ±E*« ( 5 ) fcifitf. » r©*E 

^iiia*#sft. isirrs ejects, a^jjsa^e.. 
d k ^ > * > >t z-mzmm? zmmm ensci-tu 

^$nri,»-5„ a F »Jig©7feg:g 
Sr*5fF(* (rod cell) (cone cell) 

&<<£*lnX\.*h**lsrii? , RV$>Z. OfrUiiifiZ. ± 

tax® ( 5 ) o-xmxix. &^i!fflfla£5fe$MtffcM]}a<!: u 
x&micim$i£2>ct&xz-r. qf^*^^ 

[00 19] Jfc. ±i&M ( 5 ) t££tH*. v 
[0 0 2 0] UcAiot, 3i^E©<«:C5. m%ffi®)f&& 

£ a s»ig?faia*fe^ * c £ (i*n±a»-c* 2, . 

[0 02 1 ] $L&&,m±&Mti! l Z. &&£AlPh*<Dm 

e^±^«BjaA5#M$^«a £ b r ^ pjee £ ?a 
i±&mt£femi5mm±L vx^ tt^tpmwmm&pmm 

(002.2) *&mz. ±fese3fe©raSiS«c^*<csn 
fct©-c^)or. ^©@'w«. ^mmsm&icisv z 
mmmm.i:z>&.mBm<DFm. mmsmrn* mmm 
mv&mtm&oT >x & £-©pgsi*<!¥^ of#-s 
i«a«i«j©4i^fe3R±mfflJ!aEb*©tt^fflja©^s- 

ffi. *U:V-t©»tt«:«f»>»e)*i*?*B»lBia*!i«-r 
SC£(C$>5. S/c. #^?gcrjfl!2©gBtj«. J:ianf?Ll& 

®©«D^e^±Sffflflafi*©ftifi^« i &fti^*fflia{c 
bBtw oft h ¥mjmm<o^&ism. *$ <t o'-e-©^ 

lcj:-»)»6*i4W«9filBlia*lltt-r4 C £ (c*^ 0 
[002 3] 

[0024] 3ii*w©»Mi#fflia©kai^«. ±sass ■ 
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[0025] ±H<0mm<tC £tlii. ft%Q;>m<Dm?\M® 

u m&btcMm&.m±8i&. wM&Ms©#sti*jJ:a' 

mmmwis,? zmmm (sphere) tmict&wotc® 
coo26] ±im&&m±8.&&<D-mtkmz. im? 

iftccrigft-rs C itc «fc <3 »«W^©^it?:Sl^S 
«. f&ffiT-SJ:^ S*i*jK8tf5C4'lcj:^Tt 

[0 027] utcfii^x. m%m®<Djm&.m±&mm 

[0 02 8] #^©»*£$#«©£*#S;«. 

^mmmxmt . Attn i/fcJhKtt£«ut* e.4i^e»± 
[oo2 9] utcti^x. m%ws^(o^^m±&mm 
[oo30]s/c *^©f#^^isa«. ±ta©HMi 

[003 1 ] ^ft^x. *ft9!©#gM4llM8£g#& 

tcfcws*fflisi£ti(c «fc &&&}B$&©ras. fsawpgn, 
&H«?Si©f|g<L {£*a©r > ^ > ±- ©p„igi£8? 

*!8W©f*eWllina£S3Srffi. fcJ:V-e©#i*£ffil>;fc 

ffi»^.SL^M»^^.m©fc&©rs^ffi{cas^s 
[0032] *^©»ig^«BBa©sfeg*ffi». ±sm 

MMt5fc*(c . Pf att«J©BgS*>6#8tLfctr^ 

s c t tc «fc o tt£9ttoi&&£&-*- sws^aasa^i 
iia*»ig^Biia«c»i b 2 # * ftmmmvcm tzis 
[0033] ±Mz<D§&m£tv>*> ±im%tm<o&M 
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mmmtz. sfc«fi£*^©^i^ffi{c«to±f2» 
©itt^fe3Rj^&fflsa**©«ig#iiBJia*tt«MiR«Bjia«c^ 

[00 34] *|Hi©ffigaUUBl©£j£&&tt. jjgu 
£/<:«>«:. «9Ltt&©I^fe64ifltsJd!I& 

£&Wm£bX\,>Z. 

[0035] ±e©»wk: J:fttf . ±isi*4U&ii!©tt& 
&^±&*ieia**©#^foiia4se*4i*n©s«issffi 

fi&fflio* 3fc©»s#iasa«:?*^«Bja{c^bsi«-r5 c 

[0036] t^OSSSS^fciO'll/g 
K> . WMItfflia^WM^fflJStC^bifjg-r 6 C 4 Ai-C^f 
[0037] L-fcA^r. ±!2lffi?Ut6%©a^6^±K 

fflia**©tt«i^jia*»«*iiBiaK^ti»iy»4# 
&!uaia©££#&. *»j:tf*©*ffiK: j: o ft e,n€,» 

[ 0 0 3 8 ] S/c, ^^©tt^lfflia©*^^*. 

±iB©»igJSfflia©^K&SK:*ji>r . ±§afi:^e^± 
sseia**. WLSft«j©as^^6^«=&}iStt-r 

[0039] o/c*it>r> ±iai«?LS6ie3©*r^fe^±^ 
*fflja**©**g?ftHi«a*»«»ifflja«:^ffcii^ ut«-5»w 

£BRttJfrZ>££#tt. *J<fce>'^©^(cJ:i3tfP>n2»» 

[0040]$/:, *^9i©»^^IHJiatt. ±I2©»^ 
»MJBO^a*ft«: «fc 9 f# 6 n „ 

[ o o 4 1 ] -eftiO)*, *^?8©»igmffljia©^isr 

[0 04 2] 

[»?i©Sia[©3B«] C*JS©»JB 1 D *^aj©nts© 

— &wncr>i.>xm i air>i/gi2{cs-^i,>-ciji§B-rn«. 
©■c«ac>„ 

[0043] 'pumwkm&tctottzmm 



[0044] %m&<mm<D&mmm<o&m%mt. 

[0045] f ftfr^. *HJ£©^is©»M^*fflK©^ 

mm uc&%^±.mm*w-mmmmmim «:«*: o 

SiRWfCi|ES-r-5jif?Wt|f»Xfi (S2) 4«r£/C"CI.> 

it,*. 

[0046] j|cii*fi©^fig©»gi»*fflia©^^rffi{cffl 

lr»SJJBP«WWrti. MaB*>&fitt*«:M* * f ©4©B# 

«#«©££;£?£». *AttttJ&JB<9tt&&*Lh&*lll 
«a**©»g|f -2. C 4 antflffifc C <!: {if 5 

srfc&^ai. nfatt«<*©*i^fe^±BtffljaS3fe© 

[0047] si <D$L&&m±&.Mmmmj.mit. $m 
&m±m&m*mmxzn<,*£< . *©ju*wa#ffi* 

s#£4orw:. «re*K (5) KE«©*a*ffli»5 

C4#W?*U>. 30 

[0 048] s zomvmt&mxm*. ^mammm 

■5t.©-CW%(,i. — j&ffjtcw:. fi£*fiftJ©#ffi4?iJfflL 

[ o o 4 9 ] c c-c. ±$d.m!mmmxm < s 2 > cc 

±&$m&m±.mmmMJLm (sd *e*H,»r**s 
n/c4i^e*±^<ffl«a*ie*or listsss.^e®^ ©^ 40 
ntcjBitt? sfc&®4eimiBaffi 4 , P7 tux. mm 

&PS4*^£ft£. 

[0050] «T. ±ESfRW£«Ig ( S 2 ) ©#© 
P§P6*iJ:c;P7«:-?i,>-cmffl(citti8-r5. $-f» P6 
©±fBffljafi?gflSPg«. miStS *ifciI«fe3(Lhffi©^- 

h«©«i5a*{i«©*i«a{c^g|-c#n(ij:< t *©a# 
fe^±^©->- htt©«Bia?r(i^©ffflK!{cg?gt-rn{*«fc 
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[0051] p 6©±iafisag?gigp§«. ius 
©r 'j^»j§rfi*ffli»r. mm2titd®&&m±&<D 
>- h #©«£<! *©.waccfggi-r a. «*. 
« . p 6 (d jjBtnajf!«sef». ±12 h y ^"f^wtt* 

fflC»T{c. rfiS5©W 47 a hifflUfct'-isf-^ 
> *»f|s«: J: 0 . 5 ti fcSl^e3g±Bt© ->-. h «© 
ffllB*ffl*<Mfflja«:J»lfir4C4t"C**. 

[0052] a*, p 6 ojbBMBinnMrKMir^n 

10 4«H*jJ:imRW. *l«:lES.3*iSfc©-Cttfc<, $ 
<DMI»cJfMtr £ c 4 #njflg& sesfc&fcrossSlifc J: r/s 

[0053] P7CDMim«Bwt^ mmvtciL^&m 

«ct». -HWfctt. S£*^*D©^*jPJfflU-C, mgib 

ttScience 1992:22 5; 1707-1710 (SCfK ( 6 ) ) IC 
20 iaf&©neurosphereffi (*£i»iB3i?ftlS«&) *&Ml> 
X. Pt?L16iBj©KSe*>6m5StUfcj[Q^fe3R±^fflia©* 

[0054] P 7 OJJBMBIHIMItt. rU® 

©&jfor&£t6«cifiSR©M2-y 7' y y > h ZMHtcb <D%m 

ismmmwmmotsmmwcx. rUsg©->*-i r *- 

fi. *SSS*©»^*iflS* 5 ff^ra®m^ (sphere) 

a. 

[005 5] ftte. P 7 OJbEMttSMKRKJf t,»6ti 
fi. #U&&<DWm&MM&J&l&*Z®ma (sphere) 

[005 6] ±fs*r®gs3g±a:fi3R©^g&«. aar 

5i5K. ifll^*J 5 fcO'ae*^©^SH^€:^»aL'7c® 

c<t*5t?*5. sfc. ±fe!ttiee^Jb^ft3fe©sa§i 
«. eu£-r«Jt9(c. s^rtJc^ffif *c4tcj:or«> 

[005 7] 1&m<D&i&<Dim&MM<D&mjjmz. 
»fflBa©S&^ffi«C*a«:|ig3t$h**>©TWa< . fife 
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©Xlf**g £ tiX t> X t> J: I >. 

{ o o 5 8 ] -rfrfc,*,, #fgs&©jfc^©#&$fciiiis©£ 

S 1 CCiS-f «fc *> (C . :4>fc < <!: 

fflia^gtxs (so tmiRmmrnxm ( s 2 ) 

3<s«: t ±5Z&&&m±&W!®mffixm (sn 
{c«. ^aj-rs^ffl^tbxfi (pi) jd£u&M& 
m±&&mj:m (P2) a^gta*. &*>\ frftwtcfr 

[0059] ±fssE^fflSfisuixfi (Pi)ij, rnnsb 10 

&#^Ko^rt;MSca&E3ftS6©r{*&^ -aa 

(5) icimoyj&zmmLx, m%mm<Dmm*^&. 
1 0 0 6 0 ] c c-c. ±siaLmimmmj:m (pd 
^^^©❖^^•rsir^i^^ispg*^ P4i 

-smg#.fi«a©^^«cnK:i^3ns fc©-e«)i 

[0 06 1 ] ±fa*E^i^fifcbXfI ( p 1 ) ©& 
i3pgP3-P5{coc^ri^$ffl«:UiBj-rs. £tT. P3© 

±fsa^ffls^^epg«. p»#L»i®©BgE(5*^4[^flia 
©*=&^-c#^3:<fc<. ^©jiftifltt^&^tco^-t: 

©^ss^otl-c m%mm(omm^^mm^<o^ 30 

[ 0 0 6 2 ] m«, p 3 ©iiea^ia^wi^mpgw. 
rfji5©-7 ^ v&*mi>xmi®wmmfrhw&®.m 
©*£#n£-rs„ 

[0 06 3] P4©±l2^®ffiISPg«. ^ffl^?. 

^JI-rS4>©-c*«?. ^•©^fltJ^jS^fc-oi^-ctJ^ 
(cK^$n-Sfc©-C(i^(,>„ — dftiflfttt. t£*2*n©^ 

[0064] t&lxtf > p 4 ©±ie^^iisiif «. 

XI 5 — 4 O^m^tZ-^Htc^ TU|g©EDTA (ethylene 
dianrinetetraacetic acid: \s>V>T 5 >EHH®) 
^rSts'ECfr^g^^r 2 0-30 #f B 1KjCo£t{-S. 

*>\ p 4 <»±immmmmicm^ ^hsiffej:^ 
nw. !f$«:iigg?n-5)^©r-«j&:< . ^mmu^t^am 

50 
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[0065] P 5©±fB!tt&ffilS!ii]*SMilg|Sgtt. if 

0. -e©^:i*W^ji^«:oiir«^f{c|!g5c$n-5«>© 
■c«i«rt,». -flSWfcti. ft*&ft©3%£fiJfflbT, if 

[0066) W*.K. P 5 ©±15*^^11^1113^ 

t*. ±ie^MJisi!g©sjt>M. $Lmm&zitiffc<DVi; 
t&'MAm^tsi^mm'picx . 3 0 - 6 0 ^as;* 
x$m$m*m'&z&z>. P5©±gaa^.ffi^(5| 

«. #{cfgS5nsfc©-c«%< . Sf§iL//ca^ms*i 

[0067] ifBtt^ffl^MWXII (Pl)tCfe 

or«. P4©±iessMSKi!gteJ:e>'P5©±ia4i^ 
aiffliii«A!iagpg©sis^ra^«Ftcms-c*s. P4© 
jbiaaaftte^pfoiiaJajgiftinroiiBf* -* fe'^ 

ffi«:«fc-2.SjSB#r 8 l is J; O' JblB edta?§ jfi?{C J: SJgjt3$ 

Pal. u^mcp 5<Dj=.tE&mmmmmammm<D±si^ 

icjz^x. -<J |. i;/£yt?Ba< . v^x, t 

[006 8] -?^X©aS^6±BB*E^e^hS*j?tr 
^JS^{*. tiZSD&Hm* 25-37 -C©±IB 10 0 0 
U/mLCf^X^- fe'jgfiKGCJ: •) 1 5~4 0»rs1SJS 
5ifv SST«cr±fa0. 0 5~0. l%EDT/v§fKfCj: 
0 1 6 ~ 4 0 #MKl£:S ^ ^Ji&iSjfe?f * 8-10% 
&t$tmmic J; •) 3 0 - 1 2 0^Stc:$-l±SCi*5i!f 

[0069] * /c. 4^ 1 0 B©vr>X©BSt^6±IB 
il»fe»±ft*»r*«^«:, ±l2*C«fflSi*3 7-C© . 
_kSB 1 0 0 0 U/m L <0f ■< fe'^ffitcj: 1 6 53- 
PalJSfD^if. ^iaT«cr±iao. o 5 %EOTA?§?g{c i o 

[0070] S/c. ^ 1 2 H©-7<5X©B6J3c^e>±gB 

$&&&m±&.mmt 6 mstx. immum* 3 7 -c© 

_htei 0 OOU/mLOf^A-fellW^O^ 
ralKJSS-fct W.UTK.X±§Z0. 0 5 %EDT/^?KtCct 0 
2 5 anSlS 5^ISJSlSl»* 8 «t 

[007 1] 4«2 *^©v^x©BgfiR*>e>±fB 

ii»e*±&**-r*«^B. ±iE*DKffl»*3 7xw> 

±fB 1 0 0 0 U/niL©f< X/">— b'?§?g(Cj:«) 3 0# 
MSiSSli, SSTtC-C±IB0. 0 5%EDTA^?S{C«fc<9 
4 0^IBSJ6S#. •?->BSi?j4i?t*8%^trJS«rS«:j: 
*3 3 0»HSI&3#5 CiJ^tCjffS Lt,>„ 
[0072] 7 h©ig^*>6±SB*E»e3f±ft^f-r 
±gB4I©fflJ8* 3 7 -C©±fB 1 0 0 0 U/m 
L©7^-f b'ggfKtcJ: 0 15-4 O^SJ^S-t*. 
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SfiT«:-C±H0. 0 5%EDTAi§?KK:j:9 1 5-6 0# 
POSIES ■> ^BSiSifiim* 8-10 «fc 
9 3 0-1 2 0:5HHra££t*6C£#if£Ll,>. 
[0 073] t H&ilOKSt*6±iS*tiee3R±^ig 
-T^JS^W. ±fB*E^a^*2 5-3 7 'C©±I25 0 0 
-1 00 0 U/mLlDf^A-tllfCj:') 1 5-3 
0 »BflRJt $ tt. MSTfC r ±E 0 . 0 5-0. 1 % ED 
TA^?g{c«fcfJ 1 5~4 0»HSJt>S-»* > ■JVJSJSAW* 
8-1 0%Stfig«i£(Cj:9 1 0-6 0#PaXSJti>S-<±£ 

[ 0 0 7 4 ] Sfc. £f£ 1 9M©k rfl&]B©BgSc*>6± 
m$L&&m±8.mm? S«^tt. ±E*L&HU8& 3 7 -c 
©±121 0 OOU/mL©^ *^--te'?3?gK:<fc9 3 0 
^KJSfSS-tt. SS.T(C-C±I20. 0 5%EDTAjgtf£(CJ: 

J:0 6 0»lfflJSl53-a-*Ct7»J#fcS?SL/l,>. 
[0 0 7 5] ft*, ±IS^fSiSi l/T«. ffl*fcf. invi 
troqertf±M ToME^ifij £JBl>T. rfrJE© 9 i'JiSASifiiri 

[0 076] p 2©±Eiw&e*±&a»iatt. ±12 
fi^ifflfSStiiXfl (PI) &c rfiitij o tc£L&m& t fijg 

fe«±«4*»6«HBsns*[»tiji»»6. &&&m±& 

©#«MrcS*itfJ:<. *©IW54*ftfK-5^t 
tt#«c|B£Sft4fc©-T?ttftl». — )R9«jk:«, SE3k&*0 

[0077] P 2 ©JJB*BBe*-hft#*Ig 

». ®« * *ktc±g&&M®m> . miS© ?^ot>. 
-fe? r£fflt,>T, tt^fe*±B£©^ ; &B^L/-Cle|iR-r-5 

[0078] ^mm<om&o)wmmm\t. ±.mm^M 

[0 07 9] CJ0fc©£AB2 ) #IBW©te©3£»©J&« 

tc-3t>-c@3tcs-^i,>-csi^'rntf. «T©ao-c* 

■5. ft*>\ *^Wicti(cPIS§nsfe©-C(3:ftt,i 0 $ 

3sw©0ea±. ntt©^.eit?iftwo/c*«i*K 

ttfc'|Bl-©»JH«:ol»Ttt. ®S-€-©iftBJ^#B§TS. 

[0080] 4^©£ffi©tti£xtBi8©££#&tx. 
[oo8i] -rftb^. #*»©jf*sg©**gj&SMa©£ 

«£fttt. H 3 tc^f <fcMC. d>ft<ifc. ±f2£Dg?fe 
StU^fBUS*«a:« (SI) <t±EjHR»JS*Ig ( s 
2) &*£trt*iig#fflJ!S£jeiiI (S3) , *s AUTOS 

&mm>tmmi£i$mic£K>tzm?i>mwismi.m (s 
4) =&^-ct»s. ft*. *mMcfrfrznwaim<D 
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4*#8tt CtiKBB£S*i 6 fc©r«ft<. *OBM« 
[0082] ±IB#e*Mffll&££XS ( S 3 ) »*. ius2 

jehhhmi i «crsiWLfc#s»aaja©aE^^ffi<bisis 
(cor^fft^. 

[0083] ±g2»g*iffljai«, -*-n> (ttStn 

jib) , *»j:WH*siM'c*5yyrfflia«:d«f4©i 
±e^ yrHMStt. -^-n>©#®©oi-D-c 

*4«M»Wft««WlSSS*^Sftir>*«. -*-a>©3t 
10 ft. *fcB*»%-*-o>K:«|&-r4fti--»-P> 

«c»i/t«*ft«fiB*ji5fflB-c**. ±i2^';rfflsa 
». *©««*»#««: Jr^r. wtiHMc*rt>Ttt. t 
(TXha-b-^ h) , s^ay;r(5^ 

o^h) . ^»«7>lBia©4»H«:^B[Sn*. * 

[0 084] S 4©ggiggX?g«:. ttgtttOU&£&X 

ii ( s 3 ) «:rf#e>n/cPS?Lai!i ! g!i©4D^esK±fifcWja4 
^<ovmntm&^^mmmK.^imm-v * n« a < , 
20 *©Ai*Wft^ffiswc-3«. »r «#«cps^ $ ft & 4 ©-e« 
ftt». -HBWfcHt. «E*4^©*Sj**WBt,r.-fl«# 

nn«msjNiMicjHtaNrrtiHU:ir>. S4 

©«*ig«Igtt. ±f2^K ( 6 ) K!2iS©l£*iS«S= 

[0085] sfc, s 4(o±nmmmxmit. mt* 
«T©«fc 5Kbr«3»««*if ft*»sr«tc». 

[008 6] g#lS«ffi©igHi!i O-Ctt. ^MfcilMI 
^^trrfTlS©DNIEMei.lfi«Crf7^©fiE^ai©^;SH^^ 

3» 1/ fc ©Sttfflf 4 . — ««:«"S#*liHa©*H bSJWS 
30 fcbl,»-CB. fiKSS^«c±*»=&ft<-rfcs?)(c. f&g 
0^£&«&«:mftt>Jf[titA«3 ©l|fft6*fflfc»4**. * 

9©iSiM:G&BTS. 

[008 7] WHmMMSMLM (S3) (crf#6nfc 

«a«6®©!tt^feSLhSSffl]ia**©»iS»ifflfla*. $je 

©v W i7 O h ^^C>-CrfTIS©®Sl^«ffl©ig#Il 

±ESWS«ffl©e«Jl^»Lfc±EW 

?Ls&^©e:^e*±Siffflsas*©?«i^.fiK€r, ±ib® 

[0088] CtlW-^T, ±f2Pf?LSitl©4l^fe^± 

^ia*3fc©»s»iww*«isa^tc^iai»i-4c 

[008 9] ±f2S#^SS©^iS«Ctt > FCF (fibrobl 
ast growth factor : i&t£3f«J&gB^-) <& l 0-4 
On g/m L, ECF (epidermal growth factor : ±^^E 
SH^-) & 1 0— 4 0 n gr/mL. RA (retinoic aci 

d : tr £ = >a) £ o . i — 2 w Mma-r § C 4^5?* b 
so ifieccniciig^SftSfe©^)^!,^ 
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[0090] ±smmmmmo&9mt itb. 55- 

> (laninin) . 3 5-y> (collagen) ft i'ODjffl^ 

iS(S»^a- h sn/cissnn. gfcfi* y d y i?>^ 
-ciifto. 

[0 09 1 ] ftfc. S 4©JJE8NI««IS«:ffli»6*i 
[009 2] CCT, S 4<D_kE«*e*IlIfcJ§t>& 

n-s^atc^jn-rsfiSgH^iLtrtt. waj*, fgf (f 

ibroblast growth factor : WI^MfflJJSlSgH-T-) . ECF 
(epidermal growth factor: i&l&ggR 1 ) . 8DNF (b 
rain derived nutritional factor: RS&5fcWil=l3£5iH 
■TO , LIF (leukemia inhibitory factor: SlkMtCUffl 
&¥•) . CNTF (*8lft^t5»g*SH-T-) . NT-3 (ne 
urotrophin-3 : — a — OhD7-( >-3) , NT-4 (neurot 
rophirvr4 : —a. — a f- a:7 ^ >-4) . RA (retinoic aci 2 
d: fcf£5>A) , FCGF (platelet derived growth fact 
or : t^fi*l!Sa^) . T3 (triiodothyronine: r 

[009 3] S 4©±l2^SrtSgXII« < ±12© J; 5 ft 

[0094] ««is«ffi(Diftifttcwia-r&B7o 

^•£fttf£^x. * c £ (c<fc «) . ±i2«?LtM3j©fl:)f£fe3i 

±&«s*©mi$fciMaa>e>«* acmwuiai«a£ 
[0095] s/c, **ifi©jK.@©»s^*BJia©^^ 

if*a»tfflW©ffiffi55rffit* c ft {c PIS 3 ft s 6 ©r-« ft 

[0096] ±%m&mmmm%to&u±M?$Lt&m 
tdsMtmrnmoom (p 1 > &6cf«c*r»fe«±«»ii 

H (P2) iSSKHHcH— C*S. 
[0097] Sfc. 2fc|6fe©JgSS©tt^3g|fflia©&g* 

immmpasmjs&ic <t o sirwk^s-t s c t «c<t d 
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#ebj§ &ftimmm<D&mjjmte c fttcp&e 3ft £ 

4>©T«ft<. ffi©I?M*iS*ftTC>r&<fct>. 

[0098] jdBMmtmnsMtJMa. WKmmin. 
sre#ft«j:<> ^(Dm&fftK^rmic^ximicm. 

ffi3ftSfc<Ortttt«,». — MBKCtt. 6£fc&*u©^i££ 
*'Jffl . tt.tllf,fflSa^W,«L^«(c^{t:^^Tft«J: 

ftrttc^i-rscitcjcorfe. ±i2nsa«i«5©ii^fe 
^±fi£iffljiaEb*©»«^,fBiatt#^iiia«c»ffr4. 
[0099] ±i2Pfs,Ki«!i©sr^fe^±SifiJiaa*©» 

@tttni8t£. ±8EfiOK ( 1 ) «cS3tt©J:5tt:. ±!2»ffL 
i6^©!tt^fe^±^BJ!a**©#^,»*4f*(^(c^ 

. ffl-r * c £ (ct o . mm<c&fc o /c#sa«jftt*siwsa^ 

[oioo] LicM-y-c, *mma>&i&<D±fi&m&mm 
xii (s 4) *nti;t>-r. ±BBfflmttt&gbSLEm (s 

3) fcrl86ftfc±IB*AM«l©*E»feSR±ftlMa** 

[o i o i ] -fftfcti. ±ia«s»iaua»{tigtt. ± 
fas#^F#xa (S4> */c»±iBi*igi*iMMa^isxs 

©£fc6«rffl»r»'Ci«fcl,\, *fc. ±l2«#ig#XfI ( S 
4 ) *±f 3?^tttDj&83£XfI£tt*&t>-e £ C £ W 
*6t?* 0 , C©ii^±IB®«fJg#Xli ( S 4 ) ©f£«CJL 
S3»S^IBiMiXg*ffaAKJ:C». 
[0 1 0 2 ] ftfe. ±ffit*S*f*BJB»fla:S{CM«,>6ft 
if#«CKg^3ftSfc©r«ft<. ±f2Pf?iaj^ 

©A:^fe3R±ettBai*©ttig»jffljia*ms^iNBfla«:^ 

[oio3]$fc, ^mm<omm<ontmws&t. ±12 
**g^iffliasfes*^«: <t d n h ft s„ 

[0104] ft*J. ±»l//c*3at©JBlB«: 
PRSSft-5 fc©-C«ft < . S»^«:^:L//cS5H-C@^ © 
^Jg* f 5JflE-C*0, Sft-5J!*S©]&!8CC-?-ft-eftK!7KS 
ft fcfe»rfl«j*a«SSH*^*> ^ r# 6 ft S **S©0.18 
{C-3v»r ^ . #&BJj©t»f5l*tf5Btc£gftS C £ 5 
£-e*>ftt>. 

[0105] 

[*fSW] «T. ^tef!ltectc>*S2. H4. 05ic»-^ 
l>T*S^*J:0SftW«t5*. *»MttCft<c 
PSS3ft54)©t'«ftO. 

[0106] <.$Lm&m±&Mm<omm ycricmtm 

( rc57BL6j Sltf±£/ctei7Ur*±*>F>A^) . ^ 
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&9~1 2 B@fc<£0'£S3i!^ftP,i>'{c£f£2 *KV> 
7? h ( rm5v H SLCf±*>6A*) . £f£l 9iS© 

1c. 

[0107] ■fim<D-?'{?asx%m^x±&<Dm%$}s ! to 

•COf-( X^"---te*i§r£ ( r^^^/^--fe- (dispase) J 
^|3]»ffltt*D 1 0 00U/mL*«:T, 15-403 
raJSJS^-ttfcft. ^STt?0. 0 5%EDTA ( ethyl enedi 10 
aminetetraacetic acid: ifl/>^7 5 >EHitS?) ?g 
fgcfJ{CT2 0~3 0#ffi£j£i*-tfrc„ StSS. ±iBSI^ 
iHI8£^flSSSl^£8%^fr{£*8t ( TDMEMtgifflJ in 
vitrogenttSS!) #{tT\ 3 0~6 0#fyJKJ&i*-f* ±fB 

y bZm^X* &^&^±<£©<?>£±fSfi3£ffli®a>6« 
[0 1 0 8 ] Mkl 0 B©7^^tCfct,>ttt. ±fB!tt& 

-aja^ 7-c©±ia iooo u/mL©7w t??§ 20 
ffifcto 1 6^rasjf>§-a-. ^j&T«cr±iao. 05% 
snmmttc 2 0 ^rasis? ts-. ->teig.ifi?»* s % 

^t?i£*?fc{C<i:«3 9 O^&JSSth'fc. 
[0 10 9] £ftl 2U<O^^XkOo^XU. ± 

&8.&mWiZ 3 7 'C©±fB 1 000U/mL©f<Xn' 
-fiSfcj:^ O^SJS^-tf, SSTfcrilBO. 

0 5 %Emm : <mc j; 025 -a-. 2 i^iiAnf 

€8 X-gtstmm&J: <0 6 O^-fS^lS 3 re. 
[0 110] ttc, £f£2 ^©V^Cfc^Tl^ Jt 
SB-H^Hi^ 3 7 "CCDilH 1 0 0 0 U/mLCf-f^' 30 
— te'M««:«fc «5 3 0 #R35j£;* ^?aT(cr±f5 0 . 
0 5 %ECTOfgf&«C J; 9 4 0 flfdlKlE;;* t!\ 9 fflSSSlfiirf 
* 8 %^tsigmm<>C «fc 0 3 O^KSrB^iffc. 
[0 1 1 1 ] m&i 1 H©^* Hcte^Tte:. ±IEffl^ 
i|I$s£±fBl OOOU/mL0f^AV. fe'?g?g{£cfc<3 
2 O^RSSIoSI*. ±fBO . 0 5 %EDT/«g?£tC J; 9 2 5 
frF$m£<2li> ^flSillfitfi* 8 %^t?igS?& ( Tdmem 
igtl&J invitrogenf±S¥) K«fc«3 9 0»HSiS?-»fc o 
[0 1 1 2] £f£l 9il©fc rJJSJEtCfcUTM:, ilBil 
&4§f§i£ 3 7 'COilB 1 0 0 0 U/m L©-r * J*^~ tz 40 

»cj:9 3 0#RiJSit;<*-ti\ mSTCcr±fB0. 0 5 
%EOTfi®mc J: 0 3 0 3F B 1SfD $ if. 3 ^J&ISM»£ 8 

[0113] wmmmwmm ±immbtcmz& 
m±&*mit> mis© f- v y'zs>mmzm^xmmicm 
mute, -e©^ ^mmLtc&.m^m±&mm^. ±ga 

^ (6) ttfBSK©neu TOS phere& (?£jSili»2U§« 

iftCCB, jtejfe?SigH!! ( r(*EH/F12l^K&J invitrogehftt 

Wi) «C, invitroger>f±i^CDN2^-7" 'J jt > h £ 1 / 1 0 0 50 
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(sphere) <t^«cS<K l>7c0 2 K^tmm.*'mc. 

[0114] (ftmrnmommtzmczzmmm'^ 
<DMtmm) &&i o b. ain a 2 
<o-7 o * cdbsekj: •? mst b/caa:^^fejg±^fflga=&±iB 

• [0115] ^^J!&iajfil?»?r8%^tfin\ntrogenttS!© 
CMEM^itttC. FCF-2 (fibroblast growth factor-2 : & 
$S^«^SH^-2) ^30ng/mL, ECF (epiderm 
al growth factor: i^SSH^f-) 430n g/mLSS 

[0116] Jbf3?^©^^«^c«fci3Jf en/c±ia 
- r ^tix^i, i>(D*&m btc jcsz&mmmmcomm 

[0 1 1 7 ] *fc. 1 9il©t hfl&iS©BIfi^J:0^ 

[0118] ^^&iljfc«€:8%#trin>ntrogenf±g{© 
CMEMfgiififC^ RA (retinoic acid: t'i? 3 >A) & 1 //M 
j^»DLft:4>©*S^#ffl©^16<!:t-Cffiffll/fc 0 S# 
iSS^©iS#Jm«> (laminin) CCj:o"Cr3- 

h $ *VC (, » 5 Biocoota^©^Sll?r^ffl 1/ „ ±§Bg 
*iS#ffl©^gm^a6bte±fBt rS&il©!K^feS± 

-gye^**©WMi**fflfla^. ±iBS«tg«ffl©jgta?:« 
T(Tis©^^*g#«i:*ccr^gb riss ufc„ 
^^igs«5%iL/c„ ±ia©i&mt-a£!e 
iss^tf^-o/cigm, ±ib t hfl&is©ia:^fe^±Kfffl)ia 

[oii9] (#^f?w©ffliia^ti{cj:swMj.ffl)ia^ 

©*Hbgfi») ^9~ 1 2 BC^^XOBSaJrOmgf b 

#L/fcfe©*, ProNASC1997)127,l-ll {ClB4g©^fI^ 
S«C«fcO. aig^Ba©-?^^ ©^SrtSSiSWflgSJC 

v-f^p^^ffloTWi/c. ;&fit^ciaga©& 

tt. 5000-200 0 0^i/^-C*-5.. 
[0120] ^M.fflSa©«5afC«. Dil (molecular pro 

* S GFP (green fluorescence protein) CCJ; r>Ti3(S65 
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[0121] ^fe«Dii*ffli<^*Sccotsr. 04 
[012214810 HS©-y?^©0»3&>6*E««« 

[oi23] ±ammk7 hsjc. myt&mDMcx®. 
m i> itSL&&t±&imi ®m b fc±t a© v ^ * bsjb© 
m&imb. ®mutcffi*:>)>wtmim (pbs) Kt4 

%«C#!|il?U/cv<-7tfUUAT;l/7 ; b K (PFA: paraformald 
ehvde) m&*PlCX, 4 'CTM HSPtBH^ Wc. •?-©&. 
S^L/ciSS:. ->a-^a-^ (sucrose) £2 0%$ 
A,/c ^BtttMffitt'K: 4 *Cr— tfc»»fc. 
[0 1 2 4) *K. Bj£b;UK©8ra'$J>r*flE*U 
fl&f££&fe"f Sfc&K:* si gnathic© mPI ( 4* ,5-diamid 
ino-2-phenylindole) £1 M g/mLKflULfcCWlf 
■««ip«:'CJBW>1-*3 0»iaS»SS*te. ±IB©DAPl5r 
#«T*«*tt. ^S^ttta**©***!****)©* 
P ? ft 5 fc©. 1 0 %i'+*lfer» (norm 

al float serum) $g?K£flH»/c. Ctl(Ccfc^-C, DAPI^ 

[0125] ^«c. — Wsgiffflja©^*- 
^'j>*isiijr*t*^v-*--c*stubuiir*t» ( r t 

ubulinJJ BAbCOtfJg) £fflt,>/c. ±IBtubu1iniSft?: 1 

/5 o o fc#s? btcffiffim>icr:mV)ft i S: 4 -c-c— 

8>t $/cti3 7-CClH$p B 1S<£?1tfc„ •€•©&, PBST? 
5»ragt^l,/c. C©gt^f^*31lff<C-3fc. 
[0126] H^SiffctCB. molecular probef±Sg©ant 
i-mouse IqC-Alexa488fet(* ; &ffll/ 1 fc. ±.ii—'Ain& : &%5 

fc. -€-©&. PBSC5»ragfe^L-/c. C©i5fejMaff£3 

[0127] *©». ^gI^4ffll>-C|g^«rtS^ 
l>/cif*3l£05 (a) -15 (d) (C^T. 
[0 1 2 8 ] 05 (a) "CB. v>*fl&JB©JBF*3tCi£*g 

s nr 4b d . t> * wmt» zmm bfctsm&mijg&m 

3&svH;XI&<a©JS3rt«:^I$n-Ct»fcC<!:*iffii2-C* 

■&jR±&fflja4 s b x t, . 

[0129105 ( b ) T(t 05(a) (C^-f DiI«C 
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7f, b X fe 0 . Rfe©g(J^*iDAPlinfttC «fc 0 tl/cH 

j&K£W-r Sifflsa©^^ t, > s. 

[0130115 (c)(t 15 (a) il5J-©^J)t© 

-gp^5Sifc^bfcfc©-c*>or» Dii«cr^L/fcH^ 

SSSiSttSSt. H*©Kfa©SB»36*a36&3RD1I 
icxm® btc&&&&±.&Mm*nkbX^Z>. 

[01311B5 (d)B. B5 (c) tmbmrnztu 

brtiriR&ZmmirZtcib<Dfo&<,cxmmbtc®>$:7jk 
U v$*j&ji©Brt(ciM^:fc£*^DiifcT«M 

btda&&&±.ffl!mifi. mmmmic^itbx^tcc 

t&mMVSZ. 0d3©^fe©g|5^*Stubulintn:(*{CJ; 
[0132] tt^S5fe^±^fflJia^cFPK:«fc-,-CjtGW 

[0133] 

II6W©***] *»WO»8«<0Wfife*fri*«. «±© 
[0 1 3 4 ] £tc. *&W<Dti'&&MS8&.mjj&it> ± 

sa©««lftttBa©flyfcerffiK*»i»-c. ±iBfl:^fe^±ft 

[0135] btcftiX. Pf?L86^©iI^feS±BtfflSa 
*ffi»fi3K%Wflfe-i-5fc8!>©»««4a4»e» 

[0136] S/c. ^W©»ig»ffliaB, JblB©»^ 

[0137] -eftfpx.. *^W©>ta«I^J©*Dgfe5R± 
^Jffl«S4*©»«l*»©^^z£> i3<to*-e©^S£ 

[0138] *^BJ©l*gJFJffl«a©4ffi*Fffi». «±© 

»a«c^{b§ #^.»,mfmis^bxfMi *-sts-ftmx$> 
s. 

[0139] *?^©ttg&tBJ8£S£&tt. «±©<fc 
-5«c. Pi¥L«|!gJ©ig^3{P6*SstU/c«E^6JR±^«B8a* 
»*»fc?Hg«*ffiK «fc 0 3§JR W(ciS#-T * c i tc J: 0 
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i o 1 4 o i £tc. xmHowmzmmazmysma. ± 

[0 14U *fc, *mw<Dwm&mmtt< ±&<onm 
[oi42] ^rtvfpx.. ±Mm%m®><D&.&&m±.$.im 

[o 143] ^m<Dwm%mM<D^Mim. 
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iM2) ^^x<o&&&m±&mm&*.<Dum8i ( SP he 
re) zm-rmwmiwn-c&i,. 

[03] *#g?g{c^*^Wg^$fflBa©i^^rfife©— 

[04] v^^i&isjs^o^^xii^esi^isas* 

10 [05] ( a ) « v-i; Xfl&A1©JiSrtK:^§ L/c3t:fcfe£ 
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